A number of pyrazole-derived dithioethers were prepared by the reaction of diisothiuronium salts and 2-(3,5-dimethylpyrazol-1-yl)ethanol tosylate in a basic aqueous solution. Diisothiuronium salts were prepared by the reaction of thiourea with alpha,omega-dibromoalkanes containing from three to twelve methylene groups.
Introduction
Compounds with two pyrazole moieties linked by an aliphatic spacer act as bidentate chelating ligands forming complexes with most transition metals and some main-group elements [1] . Coordinating ability of these ligands can be diversified by introducing additional donor atoms into the spacer between the heterocycles. Ligands with spacers bearing nitrogen, oxygen, and sulfur atoms have been reported, some of them were found to be effective steel corrosion inhibitors [2] , while their chromium(III) and palladium(II) complexes demonstrated catalytic activity in ethylene oligomerization [3] and Heck cross-coupling reactions [4] . Recently we and others have reported high superoxide dismutase-like activity of copper(II) complexes with bis(pyrazole) ligands [5, 6] . Copper(II) complexes with azole-derived thioether ligands were proposed as models for type I copper proteins [7] .
Here we present a facile method for the preparation of pyrazole-derived dithioethers by the reaction of diisothiuronium salts with 1-(2-tosyloxyethyl)-3,5-dimethylpyrazole.
Results and discussion
Alkaline hydrolysis of thiuronium salts is known to lead to thiolate ions [8] , which in our syntheses then acted as nucleophiles in the reaction with tosylate 1 (scheme 1). The proposed method allows to generate dithiolate-ions in situ and avoid the use of toxic and malodorous dithiols, which gives it an advantage to known methods for preparation of similar products [9] . Typical experimental procedure is given in the experimental part.
Experimental
NMR spectra were recorded on Bruker AV300 instrument operating at 300
MHz for 1 H and 75 MHz for 13 C.
1,8-Bis(3,5-dimethylpyrazol-1-yl)-3,6-dithiaoctane (typical procedure)
(2). A solution of 1,2-dibromoethane diisothiuronium salt (3.46 g, 10 mmol), KOH (5.6 g, 100 mmol) in water (15 ml) were refluxed for 5 hours. Then, tosylate 1 (5.88 g, 20 mmol) was added, refluxing and vigorous stirring were continued for 8 hours.
After cooling to room temperature, precipitate formed, which was filtered and washed with water. 
